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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laminated wafer capable of 
being immune to high- temperature process and further accelerating the 
operating speed of a semiconductor device, a producing method therefor 
and the semiconductor device using that laminated wafer. 
SOLUTION: This device has an insulating film 12 formed on a wafer 10 
and a semiconductor layer 14 formed on the insulating film 12 while 
having grid distortion. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device which used the laminating semi-conductor 
substrate for the laminating semi-conductor substrate which is applied to the semiconductor device which used the 
laminating semi-conductor substrate for a laminating semi-conductor substrate and its manufacture approach list, 
especially can realize improvement in the working speed of a semiconductor device, and its manufacture approach list. 
[0002] 

[Description of the Prior Art] In recent years, improvement in the further working speeds, such as a CMOS transistor, is 
called for with increase of the amount of information processing of electronic equipment. 

[0003] In order to improve the working speed of a CMOS transistor, it is possible to use an ingredient with high carrier 
mobility for a channel layer. 

[0004] For example, the technique which may improve carrier mobility 50% or more is proposed by using for Kern Rim 
et al., Extended Abstracts of the 1998 InternationalConference on Solid State Device and Materials, Hiroshima, 1998, and 
p.92-93 the silicon layer which has crystal distortion as a channel layer of n-MOS transistor. 
[0005] The silicon layer which has such crystal distortion can form a silicon layer by growing up on the silicon 
germanium layer by which grid relaxation was carried out. 

[0006] Moreover, the technique which may improve carrier mobility about 30% is proposed by using for T.Mizuno et al., 
1999 IEEE, IEDM 99, and p.934-936 the silicon layer which has crystal distortion as a channel layer of p-MOS transistor. 

[0007] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned technique proposed, since heteroj unction 
structure of silicon germanium and silicon was not able to bear high temperature processing, such as thermal oxidation, 
there was constraint on a process. 

[0008] Moreover, although it was possible for improvement in the further working speed to make small capacity between 
a CMOS transistor and a silicon substrate using a SOI (Silicon On Insulator) substrate, it was difficult to form the silicon 
layer which has crystal distortion on an insulator layer. 

[0009] The purpose of this invention is to offer the semiconductor device which used the laminating semi-conductor 
substrate for the laminating semi-conductor substrate which can realize improvement in the further working speed of a 
semiconductor device, and its manufacture approach list while being able to bear a hot process. 
[0010] 

[Means for Solving the Problem] The above-mentioned purpose is formed on the insulator layer formed on the semi- 
conductor substrate, and said insulator layer, and is attained by the laminating semi-conductor substrate characterized by 
having the semi-conductor layer which has a lattice strain. Since the silicon germanium layer which carried out grid 
relaxation is not formed in the bottom of the semi-conductor layer which has a lattice strain by this, it can control that 
counter diffusion arises and it can be borne at a hot process. Moreover, since the insulator layer is formed in the bottom of 
the semi-conductor layer which has a lattice strain, the capacity between a semi-conductor layer and a semi-conductor 
substrate can be reduced, and improvement in the further working speed of a semiconductor device can be realized. 
[001 1] Moreover, as for said semi-conductor layer, in the above-mentioned laminating semi-conductor substrate, it is 
desirable to consist of Si, SiGe, SiGeC, or SiC. 

[0012] Moreover, the process at which the above-mentioned purpose forms the semi-conductor layer which has the lattice 
strain layer in which the lattice strain was introduced into the front- face side at least on the 1st semi-conductor substrate, 
The process which forms an insulator layer on said semi-conductor layer, and the process which introduces into a field 
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deeper than the interface of said semi-conductor layer and said insulator layer the matter which cuts crystal association, 
By the process which piles up the 2nd semi-conductor substrate on said insulator layer, and fixes said insulator layer and 
said 2nd semi-conductor substrate, and heat treatment It has the process which divides the layered product which has said 
1st semi-conductor substrate, said semi-conductor layer and said insulator layer, and said 2nd semi-conductor substrate in 
the field to which the matter which cuts said crystal association was introduced. It is attained by the manufacture approach 
of the laminating semi-conductor substrate characterized by manufacturing the laminating semi-conductor substrate with 
which said distorted latticed layer was formed through said insulator layer on said 2nd semi-conductor substrate. Since the 
silicon germanium layer which carried out grid relaxation is not formed in the bottom of the semi-conductor layer which 
has a lattice strain by this, it is expectable to be able to control that counter diffusion arises, and to be able to bear it at a 
hot process, and to raise the dependability of a component. Moreover, since the insulator layer is formed in the bottom of 
the semi-conductor layer which has a lattice strain, the capacity between a semi-conductor layer and a semi-conductor 
substrate can be reduced, and improvement in the further working speed of a semiconductor device can be realized. 
[0013] Moreover, in the manufacture approach of the above-mentioned laminating semi-conductor substrate, it is 
desirable to have further the process on said 2nd semi-conductor substrate which removes said 1st semi-conductor 
substrate at least until said lattice strain layer is exposed after the process which divides said layered product in said 1st 
semi-conductor substrate, and divides said layered product at the process which divides said layered product. 
[0014] Moreover, in the manufacture approach of the above-mentioned laminating semi-conductor substrate, it is 
desirable to have further the process which removes said semi-conductor layer until said lattice strain layer is exposed 
after the process which divides said layered product in said semi-conductor layer, and divides said layered product at the 
process which divides said layered product. 

[0015] Moreover, as for the process which forms said semi-conductor layer, in the manufacture approach of the above- 
mentioned laminating semi-conductor substrate, it is desirable to have the process which forms the semi-conductor layer 
from which said the 1st semi-conductor substrate and lattice constant differ in a front- face side at least on said 1st semi- 
conductor substrate, and the process which forms said lattice strain layer on the semi-conductor layer from which said 
lattice constant differs. 

[0016] Moreover, the above-mentioned purpose is formed on the insulator layer formed on the semi-conductor substrate, 
and said insulator layer, and is attained by the semiconductor device characterized by having the semi-conductor layer 
which has a lattice strain, the gate electrode formed through gate dielectric film on said semi-conductor layer, and the 
source / drain diffusion layer formed in said semi-conductor layer of the both sides of said gate electrode. Since the silicon 
germanium layer which carried out grid relaxation is not formed in the bottom of the semi-conductor layer which has a 
lattice strain by this, it can control that counter diffusion arises and it can be borne at a hot process. Moreover, since the 
insulator layer is formed in the bottom of the semi-conductor layer which has a lattice strain, the capacity between a semi- 
conductor layer and a semi-conductor substrate can be reduced, and improvement in the further working speed of a 
semiconductor device can be realized. 
[0017] 

[Embodiment of the Invention] The laminating semi-conductor substrate by 1 operation gestalt and its manufacture 
approach of this invention are explained using drawing 1 thru/or drawing 4 . Drawing 1 is the sectional view showing the 
laminating semi-conductor substrate by this operation gestalt. Drawing 2 and drawing 3 are the process sectional views 
showing the manufacture approach of the laminating semi-conductor substrate by this operation gestalt. Drawing 4 is a 
graph which shows the relation of the germanium presentation and the critical thickness at the time of forming a silicon 
germanium layer on a silicon substrate. 

[0018] (Laminating semi-conductor substrate) The laminating semi-conductor substrate by this operation gestalt is first 
explained using drawing 1 . 

[0019] As shown in drawing 1 , on the silicon substrate 10, silicon oxide 12 of lOnm - 3 micrometers of thickness is 
formed. On silicon oxide 12, the silicon layer 14 of 5nm - 1.5 micrometers of thickness which has hauling distortion is 
formed. 

[0020] In this way, the laminating semi-conductor substrate by this operation gestalt is constituted. 
[0021] The laminating semi-conductor substrate by this operation gestalt has one of the main descriptions in the silicon 
germanium layer which carried out grid relaxation not being formed in the bottom of the silicon layer 14 which has 
hauling distortion. With the technique which was mentioned above and which is proposed, since the silicon germanium 
layer which carried out grid relaxation was formed in the bottom of a silicon layer, counter diffusion might arise between 
the silicon germanium layer and the silicon layer according to the hot process, but with this operation gestalt, since the 
silicon germanium layer is not formed in the bottom of the silicon layer 14, this counter diffusion does not arise and a hot 
process can be borne. 
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[0022] And since the silicon layer 14 which has hauling distortion has carrier mobility higher than the usual silicon layer, 
it can improve the working speed of a CMOS transistor by applying such a silicon layer 14 to a channel layer. 
[0023] Moreover, the laminating semi-conductor substrate by this operation gestalt has one of the main descriptions also 
in silicon oxide 12 being formed in the bottom of the silicon layer 14 which has hauling distortion. Although it was 
difficult to form conventionally the silicon layer which has hauling distortion on silicon oxide, with this operation gestalt, 
the laminating semi-conductor substrate of such structure can be manufactured by the approach of mentioning later. Since 
silicon oxide 12 is formed in the bottom of the silicon layer 14 which has hauling distortion, the capacity between a 
CMOS transistor and a silicon substrate 10 can be reduced, and improvement in the further working speed can be realized. 

[0024] (The manufacture approach of a laminating semi-conductor substrate) Next, the manufacture approach of the 
laminating semi-conductor substrate by this operation gestalt is explained using drawing 2 and drawing 3 . 
[0025] First, a silicon substrate 16 is prepared (refer to drawing 2 (a)). 

[0026] next, a silicon substrate 16 top - reduced pressure CVD (Chemical Vapor Deposition, chemical vapor deposition) 
— the silicon germanium layer 18 of thickness thicker than critical thickness is formed by law. By forming the silicon 
germanium layer 18 more thickly than critical thickness, the silicon germanium layer 18 of the same lattice constant as the 
silicon germanium of bulk is formed. 

[0027] Drawing 4 is a graph which shows the relation of the germanium presentation and the critical thickness at the time 
of forming a silicon germanium layer on a silicon substrate. The lower axis of abscissa shows germanium presentation of 
a silicon germanium layer, the axis of ordinate shows the critical thickness of silicon germanium, and the upper axis of 
abscissa shows the grid mismatching of the silicon germanium to silicon. 

[0028] When setting germanium presentation of the silicon germanium layer 18 to 0.1 so that drawing 4 may show, the 
thickness of the silicon germanium layer 18 is just 1 micrometer. 

[0029] Next, the silicon layer 14 of 20nm of thickness is formed with a CVD method on the silicon germanium layer 18. 
Since the lattice constant of silicon is smaller than the lattice constant of silicon germanium, the silicon layer 14 which has 
hauling distortion is formed (refer to drawing 2 (b)). 

[0030] Next, silicon oxide 12 of lOnm - 3 micrometers of thickness is formed in the whole surface with a CVD method 
(refer to drawing 2 (c)). Oxidation temperature is made into temperature lower than the crystal growth temperature of 
silicon and silicon germanium. It is because counter diffusion will arise between silicon and silicon germanium and the 
desired silicon layer 14 will no longer be obtained, if it oxidizes at temperature higher than this temperature. 
[0031] Next, a hydrogen ion is poured in into the silicon germanium layer 18 with ion-implantation. An ion notes entry 
condition sets the dose of a hydrogen ion to 1016-1017cm-2. In addition, the field shown with the broken line in drawing 
2 (d) thru/or drawing 3 (b) shows the field where the hydrogen ion was introduced. 

[0032] Next, the front face of silicon oxide 12 is washed by the RCA (Radio Corporation of America) cleaning method 
(refer to drawing 2 (d)). 

[0033] Next, the silicon substrate 10 by which the silicon natural oxidation film (not shown) was formed in the front face 
is prepared. 

[0034] Next, a silicon substrate 10 and a silicon substrate 16 are piled up through the silicon germanium layer 18, the 
silicon layer 14, and silicon oxide 12. Thereby, silicon oxide 12 fixes to a silicon substrate 10 (refer to drawing 3 (a)). 
[0035] Next, 1 100 degrees C and heat treatment of 2 hours are performed. The crystal structure is cut by this heat 
treatment in the field to which hydrogen was poured in. For example, the laser annealing method can be used for this heat 
treatment. If it heat-treats using the laser annealing method, since temperature can be gone up locally, it can heat-treat 
controlling counter diffusion with other layers. 

[0036] Next, a silicon substrate 16 is exfoliated from a silicon substrate 10. Thereby, silicon oxide 12, the silicon layer 14, 
and some silicon germanium layers 18 remain on a silicon substrate 10 (refer to drawing 3 (b)). 

[0037] next, CMP (Chemical Mechanical Polishing, chemical mechanical polish) - by law, the silicon germanium layer 

18 is ground until silicon layer 14 front face is exposed. Thereby, although the silicon germanium layer 18 on the silicon 

layer 14 is removed, the hauling distortion of the silicon layer 14 is maintained by silicon oxide 12. In this way, the 

laminating semi-conductor substrate by this operation gestalt is manufactured (refer to drawing 3 R> 3 (c)). 

[0038] (A semiconductor device and its manufacture approach) Next, the semiconductor device using the laminating 

semi-conductor substrate by this operation gestalt and its manufacture approach are explained using drawing 5 thru/or 

drawing 7 . Drawing 5 is the sectional view showing the semiconductor device using the laminating semi-conductor 

substrate by this operation gestalt. Drawing 6 and drawing 7 are the process sectional views showing the manufacture 

approach of the semiconductor device using the laminating semi-conductor substrate by this operation gestalt. 

[0039] First, the semiconductor device using the laminating semi-conductor substrate by this operation gestalt is explained 
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using drawing 5 . 

[0040] As shown in drawing 5 , silicon oxide 12 is formed on the silicon substrate 10. On silicon oxide 12, the silicon 
layer 14 which has hauling distortion is formed. 

[0041] The component isolation region 20 which demarcates a component field is formed in the silicon layer 14. N type 
semiconductor layer 22a and p type semiconductor layer 22b are formed in the component field demarcated by the 
component isolation region 20. 

[0042] On n type semiconductor layer 22a and p type semiconductor layer 22b, gate dielectric film 24 is formed, 

respectively. On gate dielectric film 24, the gate electrodes 26a and 26b are formed, respectively. The sidewall insulator 

layer 28 which consists of silicon oxide is formed in the side face of the gate electrodes 26a and 26b. 

[0043] The source / drain diffusion layer 30a by which p form impurity was introduced into high concentration are formed 

in gate electrode 26a in which the sidewall insulator layer 28 was formed by self align at n type semiconductor layer 22a. 

The source / drain electrode 32 is formed on the source / drain diffusion layer 30a. In this way, p-MOS transistor 34a is 

constituted. 

[0044] On the other hand, the source / drain diffusion layer 30b by which n form impurity was introduced into high 
concentration are formed in gate electrode 26b in which the sidewall insulator layer 28 was formed by self align at p type 
semiconductor layer 22b. The source / drain electrode 32 is formed on the source / drain diffusion layer 30b. In this way, 
n-MOS transistor 34b is formed. 

[0045] Thus, since the semi-conductor layer 14 which has hauling distortion is used for the channel layer, the constituted 
CMOS transistor can realize high carrier mobility. And since silicon oxide 12 is formed in the bottom of the semi- 
conductor layer 14, capacity between Transistors 34a and 34b and a silicon substrate 10 can be made small. Therefore, 
according to this operation gestalt, a semiconductor device with a quick working speed can be offered. 
[0046] Next, the manufacture approach of the semiconductor device using the laminating semi-conductor substrate by this 
operation gestalt is explained using drawing 6 and drawing 7 . 

[0047] First, the laminating semi-conductor substrate shown in drawing 1 and the same laminating semi-conductor 
substrate are prepared (refer to drawing 6 (a)). 

[0048] next, LOCOS (LOCal Oxidation of Silicon) ~ the component isolation region 20 which demarcates a component 
field is formed by law or the shallow trench method. 

[0049] Next, an impurity is introduced into the component field demarcated by the component isolation region 20, and 

this forms n type semiconductor layer 22a and p type semiconductor layer 22b (refer to drawing 6 (b)). 

[0050] Next, gate dielectric film 24 of 3nm of thickness is formed in the whole surface by the oxidizing [ thermally ] 

method. 

[0051] Next, a polish recon layer is formed in the whole surface with a CVD method. Then, the gate electrodes 26a and 
26b which consist of polish recon are formed by carrying out patterning of the polish recon layer using a photolithography 
technique. 

[0052] Next, silicon oxide of 50nm of thickness is formed in the whole surface. Then, silicon oxide is etched and the 
sidewall insulator layer 28 which changes from silicon oxide to the side face of the gate electrodes 26a and 26b is formed 
(refer to drawing 6 (c)). 

[0053] Next, the photoresist mask (not shown) which carries out opening of the component field on the left-hand side of 
space is formed. Then, the source / drain diffusion layer 30a is formed by using this photoresist mask as a mask and 
introducing p form impurity into gate electrode 26a in which the sidewall insulator layer 28 was formed by self align at 
high concentration. 

[0054] Next, the photoresist mask (not shown) which carries out opening of the component field on the right-hand side of 
space is formed. Then, the source / drain diffusion layer 30b is formed by using this photoresist mask as a mask and 
introducing n form impurity into gate electrode 26b in which the sidewall insulator layer 28 was formed by self align at 
high concentration (refer to drawing 7 (a)). 

[0055] Next, the source / drain electrode 32 is formed on the source / drain diffusion layer 30a, and 30b, respectively. In 
this way, p-MOS transistor 34a and n-MOS transistor 34b are formed, respectively. 

[0056] Thus, since the semi-conductor layer which pulls in the channel layer of a CMOS transistor and has distortion is 
used according to this operation gestalt, high carrier mobility is realizable. And since silicon oxide is formed in the bottom 
of a semi-conductor layer, capacity between a CMOS transistor and a silicon substrate can be made small. Therefore, 
according to this operation gestalt, a semiconductor device with a quick working speed can be offered. 
[0057] Not only the above-mentioned operation gestalt but various deformation is possible for [deformation 
implementation gestalt] this invention. 

[0058] For example, although the hydrogen ion was poured in into the silicon germanium layer 18 with the above- 
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mentioned operation gestalt, the field which pours in a hydrogen ion may not be limited into the silicon germanium layer 
18, and may be among the silicon layer 14 and a silicon substrate 16. 

[0059] Moreover, although silicon oxide 12 was formed in the above-mentioned operation gestalt at temperature lower 
than the crystal growth temperature of silicon and silicon germanium, silicon oxide 12 may be formed at temperature 
higher than this crystal growth temperature. In this case, what is necessary is to form the silicon layer 14 thickly 
beforehand at the process shown in drawing 2 (b), and just to also grind the field which counter diffusion produced at the 
process shown in drawing 3 (c) in the process which forms silicon oxide 12, although counter diffusion may arise between 
silicon and silicon germanium. 

[0060] Moreover, although the above-mentioned operation gestalt explained the case where the silicon layer 14 which has 
hauling distortion was used to the example, it is not limited to the silicon layer which has hauling distortion, and the semi- 
conductor layer which has a lattice strain can be used widely. For example, since it is known that the mobility of an 
electron hole is high, the silicon germanium layer which has a compressive strain may use the silicon germanium layer 
which has a compressive strain. The silicon germanium layer which has a compressive strain can be formed on the 
substrate which consists of the silicon which is a semi-conductor with a lattice constant smaller than silicon germanium, 
or SiC. For example, if it manufactures at the process shown in drawing 2 (c) thru/or drawing 3 (c), without being able to 
form the silicon germanium layer which has a compressive strain, and forming the silicon layer 14 after that at the process 
shown in drawing 2 R> 2 (b), if the silicon germanium layer 18 is formed more thinly than critical thickness, as shown in 
drawing 8 , the laminating semi-conductor substrate with which the silicon germanium layer 36 which has a compressive 
strain was formed can be manufactured. 

[0061] Moreover, with the above-mentioned operation gestalt, although sequential formation of the silicon germanium 
layer 18 and the silicon layer 14 was carried out silicon substrate top 16 at the process shown in drawing 2 (b), sequential 
formation of the silicon germanium layer 18 and the SiGeC layer may be carried out on a silicon substrate 16. Thereby, as 
shown in drawing 9 (a), the laminating semi-conductor substrate with which the SiGeC layer 38 which has hauling 
distortion was formed can be offered. Moreover, a SiGeC layer may be formed on a silicon substrate 16 at the process 
shown in drawing 2 (b). Thereby, as shown in drawing 9 (b), the laminating semi-conductor substrate with which the 
SiGeC layer 40 which has hauling distortion was formed can be offered. Moreover, sequential formation of a silicon 
germanium layer and the SiC layer may be carried out on a silicon substrate 16 at the process shown in drawing 2 (b). 
Thereby, as shown in drawing 9 (c), the laminating semi-conductor substrate with which the SiC layer 42 which has 
hauling distortion was formed can be offered. Moreover, a SiC layer may be formed on a silicon substrate at the process 
shown in drawing 2 (b). Thereby, as shown in drawing 9 (d), the laminating semi-conductor substrate with which the SiC 
layer 44 which has hauling distortion was formed can be offered. 

[0062] Moreover, with the above-mentioned operation gestalt, although sequential formation of a silicon germanium layer 
and the silicon layer was carried out on the silicon substrate at the process shown in drawing 2 (b), sequential formation of 
a SiGeC layer and the silicon germanium layer may be carried out on a silicon substrate. Thereby, as shown in drawing 10 
(a), the laminating semi-conductor substrate with which the silicon germanium layer 46 which has a compressive strain 
was formed can be offered. Moreover, a SiGeC layer and a silicon layer may be formed on a silicon substrate at the 
process shown in drawing 2 (b). Thereby, as shown in drawing 10 (b), the laminating semi-conductor substrate with 
which the silicon layer 48 which has a compressive strain was formed can be offered. Moreover, sequential formation of a 
SiC layer and the silicon germanium layer may be carried out on a silicon substrate at the process shown in drawing 2 (b). 
Thereby, as shown in drawing 10 (c), the laminating semi-conductor substrate with which the silicon germanium layer 50 
which has a compressive strain was formed can be offered. Moreover, a SiC layer and a silicon layer may be formed on a 
silicon substrate at the process shown in drawing 2 (b). Thereby, as shown in drawing 10 (d), the laminating semi- 
conductor substrate with which the silicon layer 52 which has a compressive strain was formed can be offered. 
[0063] 

[Effect of the Invention] Since the silicon germanium layer which carried out grid relaxation is not formed in the bottom 
of the semi-conductor layer which has a lattice strain according to this invention the above passage, counter diffusion does 
not arise between a semi-conductor layer, a silicon germanium layer, etc., and a hot process can be borne. 
[0064] Moreover, according to this invention, the working speed of a semiconductor device can be improved by applying 
the semi-conductor layer which has a lattice strain to a channel layer. 

[0065] Moreover, since the insulator layer is formed in the bottom of the semi-conductor layer which has a lattice strain 
according to this invention, the capacity between a semiconductor device and a semi-conductor substrate can be reduced, 
and improvement in the further working speed can be realized. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the laminating semi-conductor substrate by 1 operation gestalt of this 
invention. 

[Drawing 2] It is the process sectional view (the 1) showing the manufacture approach of the laminating semi-conductor 
substrate by 1 operation gestalt of this invention. 

[Drawing 3] It is the process sectional view (the 2) showing the manufacture approach of the laminating semi-conductor 
substrate by 1 operation gestalt of this invention. 

[Drawing 4] It is the graph which shows the relation of the germanium presentation and the critical thickness at the time 
of forming a silicon germanium layer on a silicon substrate. 

[Drawing 5] It is the sectional view showing the CMOS transistor using the laminating semi-conductor substrate by 1 
operation gestalt of this invention. 

[Drawing 6] It is the process sectional view (the 1) showing the manufacture approach of the semiconductor device using 
the laminating semi-conductor substrate by 1 operation gestalt of this invention. 

[Drawing 7] It is the process sectional view (the 2) showing the manufacture approach of the semiconductor device using 
the laminating semi-conductor substrate by 1 operation gestalt of this invention. 

[Drawing 8] It is the sectional view (the 1) showing the modification of the laminating semi-conductor substrate by 1 
operation gestalt of this invention. 

[Drawing 9] It is the sectional view (the 2) showing the modification of the laminating semi-conductor substrate by 1 
operation gestalt of this invention. 

[Drawing 10] It is the sectional view (the 3) showing the modification of the laminating semi-conductor substrate by 1 

operation gestalt of this invention. 

[Description of Notations] 

10 — Silicon substrate 

12 — Silicon oxide 

14 - Silicon layer 

16 - Silicon substrate 

18 — Silicon germanium layer 

20 ~ Component isolation region 

22 a-n form half conductor layer 

22 b— p form half conductor layer 

24 — Gate dielectric film 

26a, 26b - Gate electrode 

28 - Sidewall insulator layer 

30a, 30b - The source / drain diffusion layer 

32 — The source / drain electrode 

34 a-p-MOS transistor 

34 b-n-MOS transistor 

36 - Silicon germanium layer 

38 - SiGeC layer 

40 - SiGeC layer 

42 ~ SiC layer 

44 - SiC layer 
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46 — Silicon germanium layer 
48 - Silicon layer 
50 - Silicon germanium layer 
52 - Silicon layer 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] The laminating semi-conductor substrate characterized by having the insulator layer formed on the semi- 
conductor substrate, and the semi-conductor layer which is formed on said insulator layer and has a lattice strain. 
[Claim 2] It is the laminating semi-conductor substrate characterized by said semi-conductor layer consisting of Si, SiGe, 
SiGeC, or SiC in a laminating semi-conductor substrate according to claim 1 . 

[Claim 3] The process which forms the semi-conductor layer which has the lattice strain layer in which the lattice strain 
was introduced into the front- face side at least on the 1st semi-conductor substrate, The process which forms an insulator 
layer on said semi-conductor layer, and the process which introduces into a field deeper than the interface of said semi- 
conductor layer and said insulator layer the matter which cuts crystal association, By the process which piles up the 2nd 
semi-conductor substrate on said insulator layer, and fixes said insulator layer and said 2nd semi-conductor substrate, and 
heat treatment It has the process which divides the layered product which has said 1st semi-conductor substrate, said 
semi-conductor layer and said insulator layer, and said 2nd semi-conductor substrate in the field to which the matter 
which cuts said crystal association was introduced. The manufacture approach of the laminating semi-conductor substrate 
characterized by manufacturing the laminating semi-conductor substrate with which said distorted latticed layer was 
formed through said insulator layer on said 2nd semi-conductor substrate. 

[Claim 4] The semiconductor device characterized by having the source / drain diffusion layer which was formed on the 
insulator layer formed on the semi-conductor substrate, and said insulator layer, and was formed in said semi-conductor 
layer of the both sides of the semi-conductor layer which has a lattice strain, the gate electrode formed through gate 
dielectric film on said semi-conductor layer, and said gate electrode. 



[Translation done.] 
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